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2 DOUGLAS C. HEGGIE ET AL.
2. Analytical Estimates
For comparable masses the hard binary exchange cross section is easily
estimated by correcting the geometrical area of the binary for gravitational






is the total mass of
the three participating stars, a is the initial semi-major axis of the binary,
and V is the speed of the intruder relative to the barycentre of the binary,
while they are still far apart.
The next step is to investigate how this formula is modied in various
extreme mass regimes. For example, suppose the mass of the intruder, m
3
,
much exceeds that total mass of the binary, M
12
. Then the binary can be
unbound by a tidal interaction, and the corresponding cross section is quite
readily estimated. Surprisingly, all these estimates (in the various extreme
mass regimes) can be summarised in a single formula, which is given by the
coeÆcient of the exponential in the equation below.
3. Inclusion of Numerical Data
We have used a scattering package within the Starlab environment (Hut
& McMillan 1995) to compute accurate cross sections for exchange. Initial
conditions were chosen appropriate to hard binaries with a Jeans eccentric-
ity distribution, for a wide variety of masses.
The numerical results have been combined with our analytic estimate
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This formula ts 75% of the measurements to better than 20%; larger
discrepancies are restricted to mass ratios where the cross sections are prob-
ably too small to be of importance in applications. We have also compared
our formula with results by other authors, and again the agreement is sat-
isfactory in general. In addition, these comparisons suggest that the above
formula is applicable also to circular binaries, except in some parameter
ranges where the cross section is very small anyway.
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